Introduction
============

Pharmaceutical manufacturers communicate the drug's intended efficacy and benefits to physicians and patients through promotional claims for the particular product.[@B1],[@B2],[@B3] The various promotional materials include print advertisements, broadcast advertisements, and visual aids which are commonly used by sales representatives around the world as part of their product promotion strategy.[@B1],[@B2],[@B3] These claims should ideally be based on scientific evidence since they form the basis of medication prescribing by physicians, and utilization by patients. All promotional claims that are made by or on behalf of global drug manufacturers in the United States (US) are subject to regulation by the US Food and Drug Administration (FDA).[@B4],[@B5],[@B6] The Division of Drug, Marketing, Advertising and Communications (DDMAC) is the unit within the FDA\'s Center for Drug Evaluation and Research (CDER), which is concerned with the regulation of prescription drug promotion and oversees all the promotional activities.[@B7],[@B8]

In contrast to countries that rely mainly on industry self-regulation, the US-FDA directly monitors promotion of prescription drugs.[@B9] The FDA can employ a number of enforcement tools when they perceive a promotional claim violation, depending on the degree of severity of the claim violated, the previous track record of the individual company, and its past confrontation with FDA.[@B10] Warning letters constitute one of the most frequently pursued advisory actions by the FDA. According to the definition given by Department of Scientific Investigation (DSI), a warning letter \"is an informal advisory, to a firm or clinical investigator, communicating the Agency\'s position on a matter but does not commit the FDA to take enforcement action\".[@B10] The company receiving a warning letter is required to reply within 15 days, immediately ceasing the circulation of the material or action in violation or issue a \"Dear Doctor\" letter or take any corrective action as required.[@B10] Past research suggests that lack of standardized FDA guidelines for reviewing warning letters may have led to use of more informal criteria while overseeing drug marketing and promotional activities.[@B4]

The US Department of Health and Human Services (DHHS) and the Pharmaceutical Research and Manufacturers of America (PhRMA) implemented two policies in 2002 and 2005 respectively, pertaining to the oversight of warning letters and promotion of claims.[@B11] In the light of informal criteria adopted by FDA officials for reviewing regulatory letters, the DHHS policy, implemented in January 2002, required the Office of Chief Counsel to review these letters before they were issued by the DDMAC.[@B11] In 2005, the PhRMA issued guidance effective January 2006, which required pharmaceutical companies to submit all new Direct to Consumer (DTC) television drug advertisements to the FDA prior to broadcasting them. Therefore, the objective of the current study was to evaluate the number and type of warning letters issued by the FDA. Specifically, the aim was to identify the primary focus of promotional claim violations in warning letters, whether it was clinical, quality of life, or economic. Further, the most common drug classes associated with the warning letters and the intended audience for the claims was also assessed.

Methods
=======

This study employed a content analysis approach to review warning letters issued by the FDA during 2003 through 2008 where replicable and valid inferences from the text were made.[@B12] First, investigators downloaded and printed all warning letters sent to pharmaceutical companies from the website http://www.fda.gov/cder/warn. A data abstraction form collected information on drug name, company name, therapeutic class, number of claims, type of promotional material, claim category, and target audience for these promotional claims. Claims were classified based on the Economic, Clinical, and Humanistic Outcomes model, namely misleading economic, clinical, and QoL outcome claims.[@B13]

The misleading clinical outcome claims category was sub-classified into 5 groups based on DDMAC\'s focus of activities in recent years: 1) Overstatement of efficacy or unsubstantiated efficacy/effectiveness claims, 2) Comparison of clinical effectiveness/superiority claims, 3) Unsubstantiated safety and tolerability claims, 4) Broadening of indication claims, and 5) Omission or minimization of risk information.[@B14] Misleading QoL outcome claims were divided into: 1) Unsubstantiated QoL claims and 2) Misleading claims of physical functioning/Health related quality-of-life (HRQoL). Misleading economic claims included any form of claim made on behalf of the pharmaceutical companies related to cost superiority of or cost savings from the drug compared to other drugs in the market. Claims that did not fall within the above classification were categorized as \"other claims\" and it included issues such as failure to submit the material at the time of initial distribution, omission of material facts, omission of indication of use, and promotion of an investigational new drug. Depending on the frequency of occurrence in the warning letters and based on the prevalence of diseases in US, therapeutic classes were broadly classified into anti-cancer drugs, HIV drugs, cardiovascular (CVS) agents; central nervous system (CNS) agents, upper respiratory tract infection (URTI) agents, analgesics, anti-microbial agents, synthetic hormones, and others.[@B15],[@B16]

Each warning letter was reviewed by two individuals and entered into a database in Microsoft Excel 2007. A third reviewer arbitrated any form of disagreement. Descriptive analysis was conducted using SAS 9.1, to determine the total number of claims in each letter, the total number of promotional claims per year throughout the study period, the number of letters directed to physicians or patients, and the therapeutic categories of the drugs which received the warning letters for misleading claims.

The study considered only those warning letters sent to pharmaceutical companies for promotional materials disseminated in the US and which made false/misleading claims, during the years 2003 through 2008. Consequently, the authors excluded all other notices and warning letters not addressed to a pharmaceutical company during the study period.

Results
=======

In this study, the researchers reviewed 65 warning letters that contained 144 (78.7%) misleading clinical, three (1.6%) QoL, and one (0.5%) economic claim violations. [Figure 1](#F1){ref-type="fig"} shows the trend in frequency of warning letters issued by the FDA each year. On an average, 11 warning letters were issued each year over the study period. Although, there was an increase in the number of warning letters from 2003-2006, this trend did not continue in 2007. There was decrease of 46.6% in the number of warning letters from 2006 to 2007, which again increased by 37.5% in 2008.The number of claims in each warning letter varied from 1 to as many as 6 claims. [Figure 2](#F2){ref-type="fig"} provides the distribution of claims per letter. There were more letters with multiple claims (83%). Over 55% had 2 to 3 claims per letter.
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As shown in [Table 1](#T1){ref-type="table"}, for clinical outcome claims, the highest frequency was seen for omission or minimization of risk information (30.6% of the total number of violations), followed by overstatement of efficacy or unsubstantiated efficacy claims (18.6% of the total claims).

###### 

Characteristics of misleading claims in warning letters issued by the FDA from 2003-2008

  Therapeutic Class                   Frequency (%)
  ----------------------------------- ---------------
  *Cardiovascular system*             9 (13.8)
  Anti-microbial                      9 (13.8)
  Central nervous system              8 (12.3)
  Anti-Cancer                         7 (10.8)
  Hormones                            7 (10.8)
  Analgesics                          5 (7.7)
  Upper respiratory tract infection   5 (7.7)
  HIV                                 3 (4.6)
  Others                              12 (18.4)

[Table 2](#T2){ref-type="table"} shows the therapeutic categories of the drugs, which received warning letters in the study period. Majority of these letters were issued to manufacturers of cardiovascular (13.8%), antimicrobial (13.8%), and CNS agents (12.3%).

###### 

Therapeutic categories of medications with misleading claims mentioned in FDA warning letters from 2003-2008

  Type of claim                                                  Frequency   Percentage of total claims (%)
  -------------------------------------------------------------- ----------- --------------------------------
  Misleading Clinical Outcome claims (78.7%)                                 
  Overstatement of efficacy or Unsubstantiated efficacy claims   34          18.6
  Comparison of clinical effectiveness/Superiority claims        24          13.1
  Unsubstantiated safety & tolerability claims                   5           2.7
  Broadening of Indication claims                                25          13.7
  Omission/Minimization of risk information                      56          30.6
  Misleading QoL claims (1.6%)                                               
  Unsubstantiated Q.O.L claims                                   1           0.5
  Misleading claims of HRQL/Physical functioning                 2           1.1
  Misleading Economic Claims (0.5%)                                          
  Cost superiority claim                                         1           0.5
  Other Claims -- 35 (19.1%)                                                 

[Figure 3](#F3){ref-type="fig"} shows the frequency and percentage of promotional materials referenced in the warning letters by the type of audience targeted (physicians or patients). A total of 105 materials were referenced in the warning letters. Of which, 57% (62) had promotional materials directed to physicians, using journal advertisements, professional file cards, and \"Dear Healthcare Provider\"/ \"Dear Doctor\" materials. Nearly 43% (43) of the references in the warning letters were directed to patients using website, TV and radio advertisements, and patient brochures.
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Discussion
==========

An average of 11 warning letters per year was observed in the study, which was higher than the average of 2 reported in a previous study that evaluated warning letters from 1997-2002.[@B17] Our study found highest frequency of clinical outcome related claims, with omission of risk information being the most frequently violated claim, followed by overstatement of efficacy/unsubstantiated efficacy claims, and comparison of clinical effectiveness claims.

The high frequency of various misleading clinical outcome claims in our study may be attributed to increased FDA surveillance in protecting public health. As indicated by past research,[@B2],[@B3] pharmaceutical manufacturers make such claims in order to gain an advantage over competing product(s) in the market. Research also suggests that, consumers are more receptive to such persuasive claims compared to information-based product advertising.[@B18] Hence, advertisements focusing on overstatement of drug efficacy/effectiveness, broadened indication, and minimal risk garner more consumer attention, and reduces the consumer\'s ability to gather the actual information, which may be detrimental to public health. Based on available evidence and past research, it is important that pharmaceutical companies recognize the importance of communicating scientific information adequately to the target audience to protect public health. Further, there have been no formal FDA guidelines available till date regarding what constitutes an appropriate non-violative claim directed at healthcare professionals and patients.[@B1] This may be partly responsible for the high frequency of misleading clinical claims in our study. The absence of FDA guidelines on the proper nature of a claim could possibly lead to confusion and uncertainty among pharmaceutical companies, and hence the high number of claims. Development of formal FDA guidelines on the proper nature of a promotional claim can play an important role in ensuring patient safety, and protecting public health.

The current study found very few economic or QoL claims. This can be attributed to the enactment of FDA Modernization Act (FDAMA, Section 114) in 1997 which permitted pharmaceutical manufacturers to disseminate Health Care Economic Information (HCEI) if it is supported by \'competent and reliable scientific evidence\' rather than the established standard of substantial evidence.[@B1],[@B2],[@B3],[@B19] However, it should be noted in this context that, the FDAMA provided guidelines to disseminate HCEI to only managed care formularies and similar entities.

The higher proportion of warning letters for misleading claims included physician directed promotional materials ([Figure 3](#F3){ref-type="fig"}). This could indicate that, the promotional materials directed at physicians have been a major focus of DDMAC\'s surveillance activities in recent years. Past research suggests that, although DTC advertising has seen a considerable rise in the past decade, physician directed advertising still remains a powerful source of drug advertising which accounts for majority of the pharmaceutical expenditures.[@B20] The consequences of physician directed advertising generates serious concern. Previous studies have demonstrated that promotions by pharmaceutical representatives, poor quality of drug information in journals, broadcast and other media may potentially impact physician practices.[@B21],[@B22]

The finding that relatively high numbers of warning letters were issued in therapeutic categories like cardiovascular, anti-cancer, anti-microbial and CNS agents implies that a substantial section of the US population could be exposed to misleading drug information from various sources. Overall, the current study emphasizes the importance of disseminating reliable, credible, and scientific information, to the target audience, particularly to the prescribers as an effective means to promote rational prescribing, and thereby protect public health. Future studies can focus on the education of prescribers regarding drug promotion and also development of effective guidelines to help the physicians and eventually, the consumers in seeking appropriate drug-related information.

Although the study revealed important findings, several limitations must be acknowledged. First, there was no information available on the total number of promotional materials or warning letters actually submitted to the DDMAC. This was due to lack of data regarding the interaction between DDMAC and pharmaceutical companies which did not result in a warning letter. There were several letters in which a particular claim violated could be placed in more than one category. In such cases, claims were classified based on subjective judgment, based on general consensus among reviewers. It was also stated on the FDA website that some of the warning letters were edited from list in order to remove confidential information. This may lead to underestimating the number of claims or warning letters in general. Finally, our study findings can only be generalized to the particular study period (2003-2008), and not to any prior or subsequent time periods.

Conclusions
===========

The current study found a relatively higher number of warning letters issued by the FDA from 2003 to 2008 compared to previous years (1997-2002), which can be attributed to FDA\'s surveillance activities in protecting public health. Majority of the misleading claims were clinical in nature and contained promotional materials directed to physicians. Since inadequate promotion of medications may lead to irrational prescribing, the current study emphasizes the importance of disseminating reliable, credible, and scientific information, to the target audience, particularly to the prescribers as an effective means to promote rational prescribing, and thereby protect public health.
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